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Speaker’s first encounter with this 
topic:

“The time has come to get serious 
about building an isentropic- 
coordinate weather prediction 
model”

A non-verbatim quote from an NSF proposal by 
Dutton, Johnson, Danielsen (and possibly 
others), seen on Danielsen’s light table in 1965 
or 1966 …. not funded, presumably.



A thorough treatise on layered equations, including derivations 
of Bjerknes’ Circulation Theorem and Rossby’s PV Theorem:



The potential vorticity theorem ….

Surprisingly, no reference to potential vorticity or to Rossby



Today we no longer fear the  dc/dt term (a sign 
of progress?)



A major 
milestone in 
our field ….



Two articles of interest here …



Shuman is haunted by noise problems in his multilevel 
sigma coordinate primitive equation model ….



Excerpts from discussion following Shuman’s talk ….



Concluding sentence:



Discussion following Eliassen’s talk …



6 years later: Shuman & Hovermale, 1968…







material surface!



“The time has come to get serious 
about building an isentropic- 
coordinate weather prediction 
model”

A non-verbatim quote from an NSF proposal by 
Dutton, Johnson, Danielsen (and possibly 
others), seen on Danielsen’s light table in 1965 
or 1966 …. not funded, presumably.

Back to …





Initial conditions, Eliassen-Raustein 2-layer model (1967)



72-hr simulation, 
Eliassen-Raustein 
2-layer isentropic 
model (1967)



Wrap-up: 50 years ago, the centers of 
action (as far as layer modeling is 
concerned) were Oslo and Washington, 
D.C. While the Norwegian work led to 
the first multilayer isentropic model, U.S. 
efforts culminated in an eminently 
successful "hybrid" model in which 
troposphere and stratosphere were 
represented by two material layers, each 
one subdivided into 3 sigma-like layers. 
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